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ft i mm<Df&mmm&n£. 

5] t&fa^Mti t-M p 5 2 #si?rj*ffi#i#-s- 1 ic^-r r ^ ; m 

\L h BM P — 7GD7 5 ;mm&}tpK&tE'?& h 'J7°b7 7>ii©^< 1 

t hBMP — 7 CD7 5 ^BE^IJC^T, j e©^^^-g|S'feS:#^-r-&^'l4 
7 5;tai©e>^ «t bMP 5 2075 ;»J©3 0#i, 7 1#g 

fe«fct> 4 7 4muK&n*&***— smarter $ y 

[»*g8] t&BBJfcJfcSfc hBMP-2. ^lMklhBMP-4tfdi^ 
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ffiSE#^ 11-3035121 
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[f&#JE9] m&mi 73rM8OVN-rtl^0^lCiS«©#^#S^-T>^^ 
[!fj£^l 0] ff:^m73rM8m^ft^©^{CiE«<Z>#S§^H^y># 
[2gt£©i¥#ffl&§fcfE] 

[0 0 0 1] 

^URMseKtcM-rs. *«i0««fflgest«, #s§*»H-?-7>#:i-*hi§i 

[0 0 0 2] 

-frSi#H^ (Bone morphogenetic protein : J£*|S$BMP£ ^) te, fl^#^M 
JC^Sft^fg^Sffi&^-rSgajtTf&S. 1970^fr£>5|i;tfl$tCBMP(D 

1989^ IC # * - (Wozney) l£#i§ & £ M# £ b T 5fc*I© ^ 

^ Kfe^JKUT*©r^ yKS^JS:^^*; JC^^ft^W^jfiJCJ: »J, BM 

MfC#A£#U (in vivo) IcfcvxTfll®;* 

ft, 3©SaMlC#^#?g'[4^?g^JC$)^>z:^^|EH^$tlfe (Wang, E. A. et al 
(1990) Proc. Natl. Acad. Sci. USA, vol.87, p. 2220-2224) . Sf^iffiSsft 
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s#imc in vivo iz&^xmffi&'Wmmz5\£mz.-tt%&%:m-tz>z.t-t)mu 

[0 0 0 3] 

t ^ e> , ^ * T-mmm-tftefr o fcMmtt^ftg&mc % b m p wzm v x £ y . 

(Sljlg) K:JtJ£3*lTV*£fMtHH*£*'ffc3E (ossi 
fication of the posterior longitudinal ligament : OPLLil (Spine 

, 17-3S, S33, 1992) mMMit^amtU^L (J Clin Invest, vol.91, p. 180 
0, 1993) tC, BMP#»3KL&y^3tlfc»; bT VnS ~ £ #^J£ £ £ *lT 
Vv<E> 0 ^fc, ^S££l5'(!£'ii''ffc;GE (pseudomalignant heterotopic ossification: 
&>m- PHOfcPg^SO, ftJStt#ttH3lf (pseudomalignant osseous tumor) £J:tf|8 
Mtt#-fbtt^^ (myosistis ossificans circumscripta) &-f$2* 5: £ 5 ]gg^ 

b*V^li-r©JfiJKT?BMP3V»3KU, Tt-Wy^y (autocrine) JCflUlLT 
f*#^J&£*lT^£r £&*tbTV^ 0 O P L L &Co &3^fetf> £ 3 

[0 0 0 4] 

ftS„ BMP7># =f— * hi^tt^feotCfcbtiiBMP^ft^BMPC 
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tt-t&tpfttfrfa BMP (D^BmzMm-f^^^ F, BMPffl#f®7$; 
[0 0 0 5] 

^£2;T% BMP<^)^it?S'[£^B5g{CoV^TS^(Z)#f#^^S4^. MBMP 

MP£>7>#=f— X h £ It <*#*0£>*lTV^ (#0^7-2 0 0 1 7 

5#) „ 

[0 0 0 6] 

[0 0 0 7] 
MB 

KliMJ^h77 >££«©4>& < k. * l it^mMlz «fc y 

[0 0 0 8] 

•ZZlZTkmmte. MbhBMP-4$feiiM 
7 3 y K8£t> L < M:«tt7 5 7 Sfc«36T?«tft-fS r £ ic J: »; & £ *i£#S§#H 

[0 0 0 9] 

MthBMP-2, ^»:hBMP-4tfeWM J 
h BMP — 7 ©7-5 ^BftiB^ItCfeV^T, 
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y^y^a«tf>e>*>> i&mmt hmp 5 2 ©7 5 smmmoz o#@, 7i#s 

[0010] 

a -r £ niftffl: © * tc «^ an ic gg -r § . 

[0011] 

M©^^K:iJ^&^/«^*fc#*e>*iT^5. tMGF-iS 1 ©tSteMtt 
C5fc>MIl 1 2^*©^:/^ K©^4#;^&£ih;&^£;riTV^ (Nature 316 
, 701-705, 1985) „ ##l»tC£V*T JEfc|&£!£ li, 3 ©vfrKMt: h T G F - j8 1 

BMP- 2, BMP-4, BMP - 7, H h M P 5 2 lfe>n£o 
[0 0 12] 

T't)BMP7r5 'J-©-lT**Sfc hMP 5 2 Kl-fb^tflffe .fctfT 5 JW.0)U 
[0013] 

SMP 5 2©ffiff^ft-*ttT?a>5;i^ fe Atfg^ifc^asfettgQW^ 

^-©^{Wic^mbfegp^T^>si:#^.e ) n-g>r t hMP 5 2#-4ftc£ 

^l/fctti:»«lt6 2o(!DW K«£ (ffi*J*BBJ*J#*l icffi*©7 5 ; 
BfcK#fK:;i3.^T20#B© Arg fr£>38^@© Ala &tf60^B© Glu fre>77#g 
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(D Glu £T) tf^faU&ZmZMJ&LT^Z tmfehfco 
[0014] 

#ft%{£<^lft&ft^mc^l_,TV^3i:, £ £&WLfe2ftfcK. hMP 5 2 
©fifMI^^*^ fiKIIt SMP 5 2#*^lC#^E-rS4o^)^^^--> 
»H3o (30#g. 71#a, 74#g) ^it^$tlfe^^M-&SfeiC#^E 
t-Srilfci^liSt hMP 5 2#*#:lC2o#ft-rs b'J^h77>ll© 

(33#§, 35#s) i)m%.2ftt^m{£M&umz&&-?z>z. m 

[0 0 15] 

\zftt>nz>3b<D-t)mmi*ftz><, z.<Dismz. r*>^?m<Ditmv} P.6-118, 
1977, (n)B^itm^mz§&m^tix\^ 0 ^^-y^m^^r^jmx^ 

it^mmizit. m<tffl*m^t=.*?-*-zs<D f&sv^* 

[0016] 

7i-w;i/7xz;i/?n7-f F> 2,4 -V— b n7i^^^;i/7x-;i/^n 
5 - -hn'<>^7*n ^ F, ty^^-Jl/ (2 - t Kn^rS/- 5 -n hn^ 
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[0 0 17] 
[0 0 18] 

S2^S5^J## 1 JC^-mBfC&#H§¥8 - 5 3 1 6 2 1 -5§-lC§B«tf>#&T*lg 

5'^. fe<fct^^T^ h U^h7T>^S©e)t»2^i:%A*#^EL/. 

ffilcM^^^itf L X ^ 2> ZL H -tfrnZ. £> *i£ „ 
[0019] 

MMSeM^ffitC, ^©NtK^JCA 1 atiKSA r g-A 1 a#£g-£LfcT^ 
[0 0 2 0] 

fi&(D#^#H-?-M^.lit: h BMP-2, hbBMP-4, thBMP-7f0^ 
[0 0 2 1] 

MtfamzMM^t. h BMP - 2 ©^^^§p^t±i5^SH^# 2 &clB« 
tf>7^7^IB#l (Science 242 (4885), 1528-1534, 1988) 1 6#@© 

Arg^&34#l0Al a&t>*5 6#B<DAs n^f) 7 3f @©L y s tt'© 
^-/^ K^^jM^ti. a»jgbl>MP5 2g)jt^^ (3036 H. 71* 74* 
B) JCffi^^-ST^ ySJ©ft*t42 6#B©AU 6 7#I®;tiJ>, 70$ 

[0 0 2 2] 
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h bm p - 4 <D&&#ig&&m*mm&mntt 3 cib«©t ^ ^ 

(DNA Seq. 5 (5), 272-275, 1995) iCfcVNT 1 9#gODAr g 3 7# 
B©A1 a&tf 5 9#B©Asn^e>76#gOSer ^l:<D^zf^ K^fUS 
*U ^!SthMP5 2(D^f^>' (30#g. 71#g. 74#S) MB^fST 
^ y^tf>&e&2 9#g<£>^U 7 0Sl©;tiJX 7 3#S©AU >IC«^ 

[0 0 2 3] 

gg^fj (Proc. Natl. Acad. Sci. U.S.A. 93 (2) , 878 - 883, 1996) 1?4 0#g 
©Lys^^>5 8f §0A1 a,&tF8 0#g©As n^?>9 7S@©G1 u 

Ft^MStl, ^ISt hMP5 20^f^--> (3O§0, 71#g, 74 

#B) lc^^i--5T^ y®Etf>tefitt5 o#g©n>f 9ifac;^J>, 9 

[0 0 2 4] 

rti^Mt hMP 5 2©^^^-->tc^^-r-5T^ ;ticfifitsi7K 

[0 0 2 5] 
[0 0 2 6] 

t^ox, *»iB»j«3»ak i>mp 5 2, mzmmmm&m^ i izijk-?T $ 



11-3035121 



#3* 10 — 288103 
74#g£ e fct) ? l 1 l#g©^^^-n>tc^g^-rsn K>$:T^A^^>^ 

[0 0 2 7] 
[0 0 2 8] 

&$£mt$z biz m^mm^m-^r 2 4 testis 7^ y^iB^j^^^M^e 

13, BB#[*SJ3aj##10>3 0*g, 7 l#@£J:tf7 4 #B 

V*tt h V -? V 7 7 ymmcO 1 & V> L 2 &3gi7M£7 ^ y »XfcMitt7 ^ / ^tCg 

[0 0 2 9] 

f&mmm.&mizm'?z> e nmizit^^^-ym^m^t-r^m^ 2m g /micD$g 

[0 0 3 0] 

#»^lI#l3UE#f#-5 l {c|B«© 7 ^ J WBMttt* J&MMS a «tc £ v^ 
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>^g£> 5 0 — 10 OfflKO^^/jt©^^ 3- K#KS:»JDb, SiBJCT 1 5 B#fg 
[0 0 3 1 ] 

»S©seKJc, l o o %WWtiz%£MVfr p - -hn7i-;i/^;i/7x-;i/i'n 

[0 0 3 2] 

*#6^i«^mffi^i##2 \zmm<DT$ jmrnwcoz 8#@, 3 i#g© h u 

[0 0 3 3] 

*&mi*mm&mmtt 2 izmmor^ jwmmoz 6#a, 6 7#s, 7 0 

#BCDAU :ftfr££te£3P&-5V^£2 8#@, 3 I#g0h'j7"l>77 

[0 0 3 4] 

*»wtiiB^msB^j## 3 izmmor $ j mmnv> 3i#@> s 4 #g© h y 
izmt&o 

[0 0 3 5] 

A«ret±ffi^r^ffi^na=-»3 L-.iaas^y s ; mwMcn p. 9«h. 7 0$h z_3_ 

#B©A'J >m^*lfr££&:£g|5&.5V^±3 1 3 4 #1® h >J 7" h77 
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[0 0 3 6] 
[0 0 3 7] 

#g{Z>Ay>. 9 4#g©^Va>fS/>, 1 3 l#gtf>*^;f— XZH^tlfr* 
fcte£8P&SV*M:5 2#S, 5 5#@© h U 7> 7 7 >3£S© 1 «&&V*tt2fl9 

[0 0 3 8] 

— (Kodama, H. et al. (1981) Jpn. J. Oral Biol., vol 

.23, p.899) tc£ u ^vxmmmfrb$£~ffiittinr=.^mMm<D&m$:m-tz 

MC3T3-Elifi^:«iU ^5flS*©7;i/^U^^7T^-if (ALPa 
se) €:Ji*fcL/T**?SffiS:ai)£-r*r4:K:^yiEqiiSti#S 0 ALPasel±##M 
ISfeJ:tJf«:#j|BJfi©^fc • j&3$<Z>&«!&*£ LTLkCLilEMVM^tlS (Pfeilsch 
ifter, J., et al., Endocrinology (1987), vol. 121, p 212-218; Rodan, G.A 
., et al., calcium regulating hormones and bone metabolism, Elsevier Sci 
ence Publishers B.V., (1992), p 183-196) 0 
[0 0 3 9] 

MC3T3-E li»C3H 1 OT 1 ^^®^^^!! h BMP — 
2 (rh-BMP-2) ^mt: hMP 5 2 lC<fc VM^f-^tlftA L P a s e 

[0 0 4 0] 
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[0 0 4 1 ] 
[0 0 4 2] 

y rs j£ $ n s % <d v « & v \ „ 

[0 0 4 3] 

mmmi *^*-yj%m*Mithfr\i hMP 5 2^usiei®M 

(1) j&MitTkmiz&zf&mmK. bMP 5 2<n*?-*—yf%mcomik 

2mM EDTA-1 O b fc 2 t hMP 5 2 

(2) ^ft->ift^lSt: hMP 5 2<z>#ii 

«HP LCS:Mv^TM#©fiJ«f«fiai©jlV^C«J: 'J^ILfe. »ffc 3 £ fc 
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jj^MZ. Nucleosil 5-C18-300^r =7 A (4.6mm I.D.X 150mm, GL Scienseft^ 

) as)s«:i^isfefe»; i.3«i jc»3fe, ^7Asi45r, tr-^m 

I5i:lt2 1 4nm^t^2 8 OnmfcMV^o AtilbTO.O 5%TF 

Afc^tJxK, BjltttO.O 5%TFA£#fry-lz h- h l> ;1/&J^T> 

2 5%*^ 4 5%£-e©8 o^lffloifflR^iffi-eaSpffi&ffofe. HPLC*?>yii 

, HP 1 0 5 0 (HEWLETT PACKARD) £fflVNfc 0 

[0 0 4 4] 
(3) *^rt-->38£©»ft©«MB 

^fii^Mt: hMP 5 2 2fctf:*^*->iMfcfSJI&3!fc hMP 5 2© M)^>> 

^tflf^Mt: hMP 5 2 izm$mm?m^ 1 ic^-rr ^ <, 

«>, h V y^>?mb©|fffC, £^;f;*W h-;i/&fflv^T^;*;i/:7>f K*g-&&» 

mp 5 2 z?n?nmmming/ni£tez>&z)ic. smsi- o .2mmit> 

^-^A- 2mM E DT A. p H 8 . 5 ©SSiftlCjgfr U i/Xf^f>M®5 0§ 
t<Pmxl/>fK-a/ (DTT) »MT5 01GT3 0^fffi^.. 71 ^. tC. 
S/*^ >J£3S©2 5 0§iO=E;a-KB»7$ KSriH^, Mbt3 0#£ 
JS£i£*££lCJ:»J, M7t;T;i/^;Wb*^^BMt hMP 5 2Rtfm7tT)l*c 
Mk*7*=.l/WHtl&J&mK. hMP 5 2 i©«?lJtS:7K7?4ffiHC#3RLjR 



11-3035121 
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itU ;*J^<M£> Nucleosil 5 — C18 — 300^J^ A (4.6mm I.D.X150mm, GL 

Sciensefljg) 1 TjNS&fc »J 1 . 3 mUCKS. *7Afil4 5t 

, l^-^tffitItLt2 14n»5:MtMt 0 »«Ctt, Aii: LT 0 . 0 5 %T F 
ASr^tfTfc, Btil bt 0 . 0 5%T F A£^t?y-fe h— h VJV&m^T. 5^ 

ofc = HPLCJJO^tt. HP 1 0 5 0 (HEWLETT PACKARD) £JEV^„ 

^HL^M7t:T;b=¥;Wfc*^^St: hMP 5 ZRXfmjiT K*Mt 

^ft->iMiit hMP 5 zcD^-mvc-y^^^y ^^cov^T(Z) i^c«3e_fc 

/ 6 N£Bft©aiftT* Water s £fc(£>PIC0. TAG. WORK STAT I ON 5: M 
V^, 1 10TC, 2 l^p^f^ofec l^r^*±<Z>Amino acid standard 

H^f7^;it LTMV\ PTC«CiS7$;tffl^M?:^ofe t 
PTC-7^ 7 ®E©^llCmVNfeCD^ Water s tt(Z> 5 1 0 HP LCjK>^ 
, #^-M£. ftJ^M^CJDWakopak WS-PTC (4.0mm I.D.X200mm) „ WPTC 

hMP 5 2&tKM^y;i/*;Wt*3^->mft/&li§?t: hMP 5 2<Z># 

fasrjti9!Lfe. MfzTji*?Mk*^*-ymmz^tif%mmt hMP 5 2© t> y 
y > 7 ^ > h mmmmzm^ 1 ic^-t 2 9ts^e>5 6s@ icatjcs-r 

Sfeg) (29-56. 3QjftB®*^*-->3:^fr). 1 5 7 # 

S^e> 8 8#glC*f^f (57-88. 71&r>*74#S<Z>* 5^*- >£-^tf) & 

tfIE?!l3II2J!J#-f§- l izijk-r l 0 7#B^t,i 1 9#Blc^-r^=b© (107-119 
, lll^g©^^^ — y^ti) M^TJV^r)Vit^mM^M^h 



a$SE#¥ 11-3035121 
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MP 5 2 m&<D : £n?tl(D7 5>f*> h©*ffll$ra#, miZ8 62£\ 3 

6^-#3£Tfe^©tcML-, aSjcr^^rMb^f 1 *— >Mftft«»Mt: hMP 5 2& 

[0 0 4 5] 

§«M2 ff-jr-yBM* s -*;i//^^i/^^;Hkbfen hMP 5 ztftmms. 

(1 ) =E;a- KlfKtcis^jftSk hMP 5 2<D^^-^~z/^m(Dr?v^}b 

it 

hMP 5 2tf>£/;*-r-r >a*li1"^T^x;i/^>f F^^bT^^feib, Mffi^ 

, JWT©cfce)lC^$:^f^ofec 1 OmMfg^fC^^Lfe 2mg/ml©^©*^Kij 
f&BMt: hMP 5 2 &c, *^:tf-n>^^(Z> 50~10 0 fg©^;i/J£tf>=E y a- K 
@f$?£Ss#DU ^?SICT 3~ 1 8l$|Sa£j553i*fc 0 

(2) *^;f->BS£y;V^;Wtb£j&BMt: hMP 5 2©#lt 
*HE»^J»Mt: hMP 5 2 t^f^-->7;^;HMMti hMP 5 2H 3g 

a, as, ^missfei^HP lcjk>^) itmrnmi {2)t.m&-zib& 

„ A^tbTO.O 5%TFA £ e^tfTK, Bit btO.O 5%TFA& 

&ZiT± h - h U ;b£ffl^T, 5 6 O^Klf B*3 0%#»e>4 5%£ 

3©^T. ^fifif^BMt: hMP 5 2 #3 8 4H*£*e 1 o£)tf- ? £ bT?§ 
ft U 7^W«HthMP5 2tt, *§MIthMP5 2 



11-3035121 
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4* (*gffiB£IW ; 36£\ 34£\ 32£\ 29#) MKTfSfc. "T^ 

•o^o 7 5y Metric £^t, T^^^flisnfe^f 1 *— >ttin*^»*e* 

fflf^lb hMP 5 2CD»ffi^ra*e*S 3 8##jStf)tf-*W:. 7/l/3fMfc£ 
[0 0 4 6] 

(3) ^f^->iS©7^^PMt:©ii 

hMP 5 2&i;^^t-v7;i/ :3 f;i/MiSn hMP 5 2<z> h 

S-;fc/bJtf3fS/*^/Wt'T?«:fc<, 7JV3cMtt%MtL IT4 -vinyl pyridine*: 
T l* & tc L X ^ > K « ^Jg^tt T* ;* ^ * - > ic if jg S & v % BLR JS 



ttJSMW 11-3035121 
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St hMP 5 2 £#^Mlmg/mI£&£ <fce>&C6M Guanidine— HC1 — 0 . 4 M h 

xxu^h-ji (dtt) &iu^.T 5 oiC"e3 o^S/SS-ftfe. rrtc, S/^^-f 

>J|S©2 5 0^A©4 -vinyl pyri dine & flu*., ig^LT3 0 4hRj£31i:fc o 
^©M?:, 6M Guanidine- HCl- 0 . 4 M h U p H 8 . 5 (Dm 

mz.T^miki*^Xib&fflM.m(D>ffr?>M* : 7 2± (PD-10, 7 7^7S/T) icfr 
W"jft*5©8*l!IS:IISSV>feft, j£*BHPLC#^A (Cosmasil 10C18-300, 4.6mm I. 
D.XlOOmm, -^^j^-f^X^) JCT^KLfc. ^HfeStSffT?, h'J^h77>^ 
£ 2 8 Onmfc£tf£M££fc°L> ^^iCfijfe^S 2 5 4 mrfC 33 ltf 5 IftjR & # 

&tc, (3)£Bfl$tcbT, /MMSJfc#*Hc«fc *J#^^^^ y h© 

5 2&tf*^*->T;i^;WtJ&i&Mt: hMP 5 2 ©# h D -ft/yy^ifa y h 

St hMP 5 20N'j7'i/>77^> Mi, Btftf*ffi#l#-B- 1 i:^f2 9#S 
5 6#BKlj^jSt* 5%© (29-56, 30# S ©* — > £"^tf), SB^J^BB 
&m*3r 1 tC^-T 5 7§g^e, 8 8#g&C*f/£-t£t,© (57-88, 71&tJf74#S© 

2fctfBg#f*BB#i## i jc^-ri 07#g^e>ii 9#@&c*f 

j^-r<&%© (107-119, lll#S©*^;*-^>£^tJ) ©3llt, 5tc^tl|rfi!tB 

hMP 5 2 y h&m&mmtiK miziifr. 5 8 

4h 3 6 <5©JC*fU - >7;^MMSt: bMP 5 2 fi* 

©75^>Mi, i!tC7 4 3\ 4 2£\ 3 0ffiT% tM^&^M t: h M P 

^Mt^llh hMP 5 2 E&jfe©*^:*--^*:^ 7^?"* > h©*^;*-->I$[ 



ffiliE#^ 11-3035121 
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f£tftfMWlii££.&-o~C\<\fc B $e>fC Applied Biosystemfttf) i/—?3Ly if- (M 
odel 476A) fcJgV^ 3*1 £ 7 5 > h (Z) N5fc*/- * Jl>^^=fo^T^ ;* 

[0 0 4 7] 
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(1) P -^hn7i-;v^;i/7x-;i/^n7-f K&c iSj&lsMfc: hMP 5 2 

5 0%»»lC»»bfc2»g/«l©iSa!©*#ft»«J»Sli hMP5 2lC, 10 0 

%Wm^MLfrp - - h n7i-;wji/7x-;^D7^ K&2 o^SSsflnb 

(2) TU ai-Mkj&f&Mt bMP 5 2©5>lt 

jffiffiH P LCJcfeW-«*ffi©«Spi^ra©«v^K:j: y^Kbfe. 7'J-;w;b7 

P 5 2©3S»ffiHP LCJCSWS»ffl^ISIli, *^Kif^Mt hMP 5 2 ICjfc^T 

4naM3 6 5nm$:MV>t 0 tSjfcfcJ:, Ati: bt 0 . 0 5 %T F A^tf*, B 
Mi: IT 0 . 0 5%TFA£-g-frTir h - h 'J;V£^T, Bi2 5%T* 5 
*6«rbfc«, -£©^©3 5#RrT?BJfc2 5%^&6 0 % * T©ifD»43BlT?$gffi & 
?To£ D ^tff^BMtl hMP 5 2^2 2^#3£-e^m^^>(Z)tC*f 

L/, h'J7'b77>5:T l J-^;i/7x-Mtb^lSlthMP5 2[i, i*i 

(3) h u ^h:7 7>^S®r y-;v*;i/7ac— ;wfc£>5tf& 
z/&&&TJi*frit (s -*;v^^rS/;Wb) Lfc*#e«ir/aj&Sfc hMP 5 z^xf 

b V 7° b 7 T yB,m<DT V - )VX.;V7 ^-Mtt&mM^ bMP 5 2 & h U^"i/> 

h U^h-7T>^«$r^tf^MH hMP 5 2© h U zf*/2/7?y* > bit. 
BB#J*K#f## 1 IC^-T 2 9#@^e> 5 6#B£*fj£t- (29-56, 32#S 
^7J?35#gg)MJ7°K77>$:^ OfrT*&£>,. 7° S 7 7 h 

'J 7° h 7 7 >M©7 >; - ;i/X;i/7x-;i/M!Sk: hMP 5 2»75^^ 
>h©aiffil$|ffl (95##£) *«ffflf^!»S[t hMP 5 2fi*©77^ 

>h©^m^ra (84t>#j£) tCj£^TM<&oTVM£: 0 — i h U 7" 
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p 5 2^3g-5ii:*ve>a«'rsfeo 

[0 0 4 8] 

»cj:sv^^m«s^e»#-«fts^fc*^«Baa«cDttKS:^'rsMc 3 t 3 - 

ffiffllB. JSgjKHffJBg^iftc^Mfc-r&#^IB?:^^C3 H 1 0TV 2 iWi:» 
«©MKl$Ct^ofe 0 MC 3 T 3 -E 1 lcm 2 §feU5Xl 

0 3 «Bj8S(Z)^{cii^$tifcMS:SI^, io%tMiima-MEMf 

i&tfi-e3 HHi&J8*«:*T « -MEMmmvmm^m-ot^ o.3%« 
mof&mmm&mR&f&WtMr ii-bmp-2 cjn>ift>M:fBMP-2 

) £»U $^IC35TO* 5:^0^0 »tecf>©ALPa s effifi 

C 3 H l 0 T V 2 SM«tf>«1^ iu^fc/gv^JgW 1 0 %4^SIBifii?if & 

^ B M E JgifeTr& y , ^fgife fC « V 2 %4^Ml*i & ^tf B M E i&ifi 
MC 3 T 3 - E 1 HiMfri: ^il'fcS. 
MC 3 T 3 - E ljMjfi#et£©A L P a s e tgttlCo ^T, 2 ^T5£ 

HHP LCKI«W-S#Sr«riacD*VMC J: y fc&ftfc*^* — >JS3£7;i/3f;Wtfifc 
S&Mfc hMP 5 2<D&ftm£.mmi&mmm\i hMP 5 2 

^jp^isi ic^-r. m*<Dm%mmttfettfiMmK. hmp 5 2©a**B#if«:. 
3Ria*&2S»ii 1 M<D*3^->^»#7;i/^;wt£:n£%a\ 21a 
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T/l>*JlitRl&&ftfcXLtl* MC 3 T 3 - E li»©ALP a s e JgttfiHi 

0 b U ^ h 7 7 >JI15:7 U - ^^;i/7 x-MC bfc^llt hMP 5 2 0DT> 

H2(A)tt, CSHlOT^iWfC^ 
»«jj»ar h-BMP- 2tc:fchr£y>#:3z:x h^tt. H2(B)li, MC 
3 T 3 -E 1 Mj^iCfetf hMP 5 2 IC^fi" £ T> # :J~* t*«S?Stt 

hMP 5 2^mM<D3 0 Ong/ml©J&l&Mr h-BMP-2fi©AL 
Pas e?£tt (CSHIOT 1 ^^**), @2(B)T*lj:6 0 0 ng/ml<Z)^t(&^Mll 
hMP 5 2#^<DA L P a s e^tt (MC3T3-El*flJ^) SSt^K 

02 (A)fC^-rril <, 3 0 0ng/ml(Z)^Mr h-BMP-2ttC3Hl 0 

*^i©^Iitl hMP 52ttl ^*^£> 2 0 ^*&C^TJ3*#c#lfttC-£tf) 
ALPase?SttO±#S:l|I«Lfe. 0 2 (B ) ZT £ < . 6 0 0ng/ 

■ l©*^«fJEft3(ftSb: hMP 5 2 liMC 3 T 3 - E lMiifCALP a s e 
%:#»*fM^©^3^JC_h#$i±^ 0 *»T5 hMP 5 

2 1*1 Mf****> 1 0 ^4&C^Tffi*#c#imc^-tf>AL P a s e _h#£$J 

[0 0 4 9] 
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SEQUENCE LISTING 



<110> 



Hoechst Marion Roussel Ltd. 



<120> 



BMP antagonist 



<130> 



<140> 




<141> 



<150> 
<151> 

<160> 4 

<210> 1 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<223> Human MP52 mature protein; 30th, 71st, 74th and 111th Met are 
modified to methionine sulfoxide, methionin sulfone, s-carboxymethyl 
(s-carboxamidemethyl) methionine or substituted to Glx, Asx, Lys His, 
Arg, Thr or Ser. 32nd and 34th Trp are modified to al lylsulphenyl Trp 
or substituted to Glx. Asx. Lvs His. Are. Thr or Ser. 

<400> 

Pro Ser Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 
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15 10 15 

Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 

20 25 30 

Asp Asp Trp He He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 

35 40 45 

Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 

50 55 60 

Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro 
65 70 75 80 

Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 

85 90 95 

lie Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 

100 105 110 

Val Glu Ser Cys Gly Cys Arg 
115 



<210> 2 

<211> 114 

<212> PRT 

<213> Homo sapiens 

<223> Human BMP-2 mature protein; 26th, 67st and 70th Val are 
substituted to Glx, Asx, Lys His, Arg, Thr or Ser. 28th and 31st Trp 
are modified to al lylsulphenyl Trp or substituted to Glx, Asx, Lys, His, 
Arg, Thr or Ser. 

<400> 

Gin Ala Lys His Lys Gin Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg 

15 10 15 

His Pro Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp Trp He 

2 4 ffiSE#¥ 1 1 
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20 

Val Ala Pro Pro Gly Tyr His Ala 
35 40 
Phe Pro Leu Ala Asp His Leu Asn 

50 55 
Thr Leu Val Asn Ser Val Asn Ser 

65 70 
Pro Thr Glu Leu Ser Ala He Ser 
85 

Lys Val Val Leu Lys Asn Tyr Gin 
100 

Cys Arg 



25 30 
Phe Tyr Cys His Gly Glu Cys Pro 
45 

Ser Thr Asn His Ala He Val Gin 
60 

Lys He Pro Lys Ala Cys Cys Val 
75 80 
Met Leu Tyr Leu Asp Glu Asn Glu 

90 95 
Asp Met Val Val Glu Gly Cys Gly 
105 110 



<210> 3 

<211> 117 

<212> PRT 

<213> Homo sapiens 

<223> Human BMP-4 mature protein; 29th, 70st, 73rd Val are substituted 
to Glx, Asx, Lys His, Arg, Thr or Ser. 31st and 34th Trp are modified 
to al lylsulphenyl Trp or substituted to Glx, Asx, Lys His, Arg, Thr or 
Ser. 

<400> 

Arg Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys Asn Lys Asn 

1 5 1Q 15 

Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn 

20 25 30 

Asp Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr Cys His Gly 

2 5 ffifE^ 5 ! 2 11-3035121 
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35 40 45 

Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr Asn His Ala 

50 55 60 

He Val Gin Thr Leu Val Asn Ser Val Asn Ser Ser lie Pro Lys Ala 
65 70 75 80 

Cys Cys Val Pro Thr Glu Leu Ser Ala He Ser Met Lys Tyr Leu Asp 

85 90 95 

Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Met Val Val Glu 

100 105 110 

Gly Cys Gly Cys Arg 
115 

<210> 4 

<211> 139 

<212> PRT 

<213> Homo sapiens 

<223> Human BMP-7 mature protein; 50th Leu, 91st Val and 94th He are 
substituted to Glx, Asx, Lys, His, Arg, Thr or Ser. 52nd and 55th Trp 
are modified to al lylsulphenyl Trp or substituted to Glx, Asx, Lys His, 
Arg, Thr or Ser. 

<400> 

Ser Thr Gly Ser Lys Gin Arg Ser Gin Asn Arg Ser Lys Thr Pro Lys 
15 10 15 

Asn Gin Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser 

20 25 30 

Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg 
35 40 45 

2 6 ffiffiESf 5 ! 2 11-3035121 
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Asp Leu Gly Trp Gin Asp Trp He He Ala Pro Glu Gly Tyr Ala Ala 

50 55 60 

Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser Tyr Met Asn 
65 70 75 80 

Ala Thr Asn His Ala He Val Gin Thr Leu Val His Phe He Asn Pro 

85 90 95 

Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala He 

100 105 110 

Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val He Leu Lys Lys Tyr 

115 120 125 

Arg Asn Met Val Val Arg Ala Cys Gly Cys His 
130 135 
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mi] 

MC3T3-E HWffiALP a s. e ^gftlCO V»T, ^tiHPLCtC^^ 
£&Wm3<DM? *^* — >&&%T )\s* MtLfcfcWtMt bMP 5 2 ©#^H 
h^fMIlt bMP 5 2©3£ffi#Wi:&Jfc«LfeB'T?»5. 0#<Z>M;ttlli&£ 

»*iMist bMP 5 2(D*mftmi£. mwnmmzi ma 

es^AH^ii3M(Z)^^^-^>^tt^T;i/=3p;Hfc$tifc*)©$:, a 

6 ^ ^ j&ffi tt 4 © * ^ ~ > afi r * to it £ *i r=. % (o s ^- n n m t> v 

[02] 

fflmm<DM^iz£& *^7t->&mzMitvt=.f%m%iK. bMP 5 2&«fct;b y 

7 ry^mZT V -to^to? ^—Mtl't~f&&MK bMP 5 2®7>^nr 
* bflftSftt&asbfcBTf&S. (A)&, C3H1 OTVglMtCfe^e^lS 
r h-BMP-2JC^*ST>*=fzi:*b«!?Stt, (B)J±, MC3T3-E1I 

J&l*K:£ttSJ*3l&Mfc bMP 5 2 izft-f&Tz;* niix b^rStt&^ti^^b 
LT v^„ BI*K:i5tt*M*.2li» b U ^ b 7 7>J££«:T U -^^7x-H 
bfcj&fcgt: bMP 5 2 5:, fiftffAj^jllfttt^^*— >3S3SS:Biftbfc«JRMli 
bMP 52$:, HEH#li(A)T'li^^-^-^->^*$:^bbfe^BMll bMP 5 2 
7^^DC?)3 0 Ong/mlffi^lMr h - BMP - 2 fl© A L P a s e (C3H1 
OTV^flBtt), (B)T*te6 0 Ong/ml©^tfii^BMt bMP 5 2#i0ALP 
a s e?Sffi (MC3T3-El#fflfl») £^-t 0 * fc, Bft£IH#W:IlMtf*»;&n©?S14& 
3tbTV^ 0 
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[•is*] mmm 

mm: 

mm: itmmm*izMLxftfoftm*mirz>mm!mmi&m$:i&m~f2> 0 

BMP - 2. MSt h BMP-4tfdMSt J MB£f 

hBMP-4 ifcWISt h BMP- 7<DTK / mSMfCfc V^. 

o 
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i&.&XlZ&ffi) 

[&%xit% J m 



596124690 

m&mmmmm^T s 1 1 # 5 1 # 

^fffA 
100091731 



100080355 

*]£iiH 1 fSfflMBT-'TB 1 0#ifc 
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m m a 



[59612469 0] 



i. $>m*n B 



1 9 9 8^ 1 M 2 6 B 
^^fP^IE^^^ T B 1 7 # 5 1 



1 



mfiE#¥ 11-3035121 



